G-protein-activated phospholipase C-beta, new partners for cell polarity proteins Par3 and Par6.
Cell polarity and asymmetric cell division are fundamental traits of all living cells and play an essential role in embryonic development, neuronal cell chirality formation, and maintenance of mammalian epithelial cell morphology. Heterotrimeric GTP-binding proteins (G proteins) are involved in directing cell polarity and asymmetric cell division in different organisms. However, the mechanism for G-protein-mediated cell polarity and asymmetric cell division is poorly understood. In this study, we have demonstrated that G-protein-activated phospholipase C-beta (PLC-beta) interacts with cell polarity proteins Par3 and Par6 (Par: partition-defective) to form protein complexes and to mediate downstream signal transduction. The interactions between PLC-beta and Par proteins are direct and require the extreme C-terminal-specific sequence motifs of PLC-beta and the PDZ (PSD95/Dlg/ZO-1) domains of Par proteins. Binding of Par proteins with PLC-beta stimulates PLC-beta enzymatic activity, leading to the hydrolysis of phosphatidylinositol-4,5-bisphosphate, and the production of diacylglycerol and inositol 1,4,5-triphosphate, important mediators in cell polarity and cell asymmetric division processes. Furthermore, we have shown that coexpression of PLC-beta with Par proteins induces transcriptional activation coupled to intracellular Ca2+ and the Wnt signaling pathway. Therefore, our data suggest that the interaction of PLC-beta with cell polarity Par proteins may serve as a nexus to transduce extracellular signals to transcriptional regulation through G-protein-mediated signaling pathway in cell polarity and cell asymmetric division.